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z.2011.08Abstract The present study was undertaken to investigate the effect of infection of hamsters with
Prohemistomum vivax. Twelve animals were divided into two groups each of six animals, control
and infected groups. Animals of the infected group were orally infected weekly with 100 ± 5 cysts
of metacercariae. After one month, the serum levels of vitamin B12 and iron were measured by using
radioimmunoassay.
The results showed no signiﬁcant change in the level of vitamin B12, whereas, a signiﬁcant
decrease was observed in the level of iron (P< 0.01) in the plasma of the infected animals com-
pared with the control group. This result suggested that a malabsorption condition occurred prob-
ably due to complex interactions between host and the used parasite (trematode).
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reserved.Introduction
Infection occurs after ingesting raw ﬁsh carrying infective lar-
vae (metacercariae), afterwards they develop into adult worms.
Infection with only a few parasites is usually asymptomatic.
Usually, the infection is diagnosed by detection of ova in fae-
ces (Khalil, 1987; Abd-El Salam et al.,1987; Amer and El-Ash-
ram, 2000; Mahdy and Shaheed, 2001).
Vitamin B12 (Vit. B12) is an important factor in the forma-
tion of coenzymes needed for DNA synthesis during erythro-
cyte formation, and is an important element in thel.com
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.001haemoglobin molecule, and an important trace element found
nearly in all organisms. This element stored and transported as
a complex in the form of ferritin and also as haemosiderin.
According to some authors, a good relation was reported
between iron and vitamin B12 of the host and its parasite
(Oliveres et al., 2002; Cheeramakara et al., 2004; Marcelo
et al., 2007).
Oliveres et al. (2002) determined the level of plasma vitamin
B12 and folic acid three months after antiparasitic treatment.
Also, Vengu et al. (2002) studied the effect of Fasciola hepatica
on blood constituents and liver mineral in fallow deer (Dama
dama). In addition, Cheeramakara et al. (2004) investigated
the level of vitamin B12 and folic acid in children with intestinal
parasitic infection. Parasitism was found to inﬂuence the
immunology and physiology of the host (Morley et al.,
2006). In school children, Le et al. (2007) reported that the
intestinal parasitic infection caused iron deﬁciency and anae-
mia disease. Also, Suvit et al. (2007) reported blood loss, iron
absorption loss and serum albumin loss in patients with hook
worm anaemia.and hosting by Elsevier B.V. All rights reserved.
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Parasite and golden hamster infection
Adult out bred 7 weeks old golden hamsters (Mauratus) were
used for experimental infection. Prohemistomum vivax en-
cysted metacercariae were isolated mechanically from natu-
rally infected ﬁsh muscle (Clarias gariepinus) using two ﬁne
forceps.
Hamster was divided into two groups each of ﬁve hamsters.
The ﬁrst group was considered as control (uninfected), while
the second group was infected individually weekly through
oral inoculation with (100 ± 5) encysted metacercariae of P.
vivax which were obtained mechanically from the skeletal mus-
cle of naturally infected C. gariepinus from the Nile Delta
(Khalil, 1987). After one month post-infection iron and vita-
min B12 were estimated in the plasma of each group. Vitamin
B12 was estimated by Elecsys and Cabas immunoassay analys-
ers. Reagents were prepared by (Cabas) laboratory reagent
and instrument, the electrochemiluminescence immunoassay
‘‘ECLLA’’, USA. While iron was estimated by FerroZinc
method without deproteinization.
Results and discussion
Vitamin B12 and iron
Although the variation between the mean values of vitamin
B12 in the control and infected groups was the height, the result
was insigniﬁcant as illustrated in Table 1, this means that there
is no effect on Vit. B12 resulting from the infection. On the
other hand, the infection with P. vivax showed an obvious ef-
fect on the iron level in the hamster serum. Table 2 shows a sig-
niﬁcant decrease in the iron level (P< 0.01) of the infected
hamster compared with the control uninfected animals.
Vitamins have an inherent variety of biochemical functions.
They may function as regulators of cell and tissue growth and
differentiation. Concerning vitamin B12, it is an important ad-
junct in the formation of red blood cells, proper nerve func-
tions and a healthy immune system.
The present work showed that infection of hamster with P.
vivax caused a decrease in the plasma levels of vitamin B12 andTable 2 Effect of infection with Prohemistomum vivax on
plasma iron.
Control (Mean ± SD) Infection (Mean ± SD)
3.34 ± 0.04 2.65 ± 0.17**
Each value represents mean of six values.
** Signiﬁcant at P< 0.01.
Table 1 Effect of infection with Prohemistomum vivax on
plasma vitamin B12.
Control (Mean · 1000) ± SD Infection (Mean · 1000) ± SD
4.370 ± 3.912 11.27 ± 9.688
Each value represents mean of six values.iron concentration. Several authors reported the relation be-
tween vitamin B12 and microcytic anaemia produced by infec-
tion of animals with some parasites such as the ﬁsh tapeworm
Diphyllobotherium (Rausch, 1967). It was found by Jaroonves-
ama et al. (1986) that vitamin B12 absorption was slightly low-
er in patients harbouring F. buski than in normal case.
However, in some cases megaloblastic anaemia develops as a
result of vitamin B12 deﬁciency induced by malabsorption of
Vit. B12 by the host (Osorio et al., 1974; Vuylseke et al.,
2004). In such cases the parasite cleaves and selectively takes
up B12, competing with the host for the vitamin.
In addition, Oliveres et al. (2002) revealed that patients with
symptomatic infection by intestinal parasites have lower vita-
min B12 levels than asymptomatic patients. These authors re-
ported that these symptomatic infections were connected
with the increase in the intestinal mucous. Furthermore, Nawa
et al. (2005) and Yukifuni et al. (2005) showed that the infec-
tion with D. latum was mostly oligosymptomatic, generally,
this parasite causes a reduction in serum levels of Vit. B12
and subsequent anaemia.
The present results revealed an insigniﬁcant increase in the
level of Vit. B12 resulting from the infection. This result was in
agreement with that of Cheeramakara et al. (2004) who sug-
gested that giardiosis has no effect on the absorption of plasma
Vit. B12 and folic acid. Our result showed that this may be due
to the short period of infection or the nature of parasite.
The current study showed a signiﬁcant decrease in the iron
level in the infected blood serum compared with the data ob-
tained from normal blood serum. This ﬁnding indicated that
the presence of parasites in the intestine caused consumption
of iron from the digested nutrients. This result was in agree-
ment with that obtained by Lotfollahzadeh et al. (2008) who
observed a decrease in the concentration of serum iron in in-
fected cattle with F. hepatica compared with uninfected cattle.
In addition, Marcelo et al. (2007) found a decrease in red
blood cell counts which is an indication for discrete anaemia
and leucopoenia in birds infected with trematodes belonging
to the family Eucotylidae. Parallel with these ﬁndings, Suvit
et al. (2007) and Wick et al. (1996) showed that the intestinal
blood loss occurred as a result of infection by hookworm,
and this case is followed by anaemia disease. Furthermore,
anaemia is highly prevalent among school child in vitamin
but may not be associated with iron deﬁciency. Moreover,
Malcolm et al. (2007) studied the fate of iron in early develop-
ment of human blood ﬂukes and revealed the important of Fe
in Schistosome metabolism and egg formation.References
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